INTRODUCTION
Gagea is notoriously a most critical genus from a taxonomical point of view, because herbarium specimens are often useless, and diagnostic morphological features are few and quite variable (HEYN and DAFNI 1971) .
The four taxa studied here are Calabrian members of sectio Foliatae, which includes the species with two bulbs in a common tunic (TER-RACCIANO 1905a) .
G. fragifera and G. villosa will be object of a forthcoming study dedicated to other Italian species.
No karyological data was previously available for G. chrysantha and G. foliosa. G. bohemica s.l. and G. granatellii were investigated only on non-Italian material.
MATERIALS AND METHODS

Plant material
Living plants of the following taxa were collected: G. chrysantha Voucher specimens of the plants used for karyological analyses are kept in CLU.
Chromosome analysis
Squash preparations were made from young ovules of plants collected in situ, according to the following schedule: pretreatment in 0,5% colchicine solution for 4 hours; Carnoy fixing for at least 1 hour; hydrolysis in HCl 1 N for 7 minutes at 60°C; staining with leuco-basic fucsin for 3 hours. Karyotype formulas and terminology are according to LEVAN et al. (1964) . At least five plates were measured in order to build the idiograms.
Determination of the taxa object of this study was carried out by means of the most recent floras and revisions (FIORI 1923; RICHARDSON 1980; PIG-NATTI 1982; ANDERSSON 1991; TISON 1996 TISON , 1998 TISON , 1998a . The monographs by TERRACCIANO (1906) , PASCHER (1906 PASCHER ( , 1907 , PARLATORE (1857) were also consulted. For the morphological descriptions we did not take into account features of the anthers, because they are very variable in the genus Gagea, even in the same populations or individuals (TISON 1996) . For what concerns the leaves, we maintained the traditional and most familiar terms "basal leaves", "cauline leaves" and "bracts". We have to underline however that in reality these plants have a very brief scape, therefore those that we call cauline leaves are in reality the primary bracts of the inflorescence, and the only true leaves are those basal (TISON 1998) .
RESULTS
Gagea chrysantha -The chromosome complement of this species has revealed to be triploid 2n = 36 ( Fig. 1) .
Karyotype formula can be expressed as follows: 2n = 3x = 9st + 12sm + 15m (Table 1 , Fig. 2A ).
Morphological description of the studied material: plant 6-12 cm high, glabrous. Bulbs globose, small (4-8 mm) with reddish -brown or yellowish tunics. Radical leaves 2, filiform, longer than or equalling the inflorescence (10-16 cm). Thin stem, showing 2 glabrous cauline leaves (3-3, 5 mm wide at the base) altern to subopposite. Bracts 2 with ciliate margins (3-5 mm long, 0,5 mm wide), often 1-2 additional little bracts along the pedicel. Umbel-like inflorescence, with 1-4 flowers. Glabrous pedicels, 1,5-3,5 cm long. Obovate perianth segments, obtuse, 8-9 mm long, 3-4 mm wide, glabrous.
Gagea foliosa -The chromosome complement of this species, investigated for the first time, has revealed to be triploid 2n = 36 ( Fig. 3) .
Karyotype formula can be expressed as follows: 2n = 3x = 6st + 3sm + 3m + 3sm + 3m + 3sm + 15m (Table 2, Fig. 2B ).
Morphological description of the studied material: plant 5-6 cm high, glabrous. Bulbs globose, small (6-7 mm) with brown tunics. Radical leaves 2, linear (1-1,5 mm wide), longer than inflorescence (7-9 cm), usually ruined at flower-ing. Glabrous stem, showing 2 always subopposite cauline leaves (4-10 mm wide at the base) with subciliate margins, often with subterranean insertion. Bracts 2 with ciliate margins (1 of these up to 2 cm long). Umbel-like inflorescence, with 2-4 flowers. Pedicels 1-2, 5 cm long. Oblonglanceolate perianth segments, subobtuse, 8-9 mm long, 2-3 mm wide, glabrous.
Gagea bohemica var. saxatilis -The chromosome complement of the studied plants has revealed to be tetraploid, 2n = 48 ( Fig. 4A ).
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Table 1 -Measurements made on 5 metaphasic plates, belonging to five specimens of Gagea chrysantha (3x). Data were obtained from microphotographs, then reported in µm. I  II  III  IV  V  VI  VII  VIII  IX  X  XI  XII  Long arms (mean lenght of Karyotype formula can be expressed as follows: 2n = 4x = 48 = 8st + 4sm + 4m + 4sm + 8m + 4sm + 8m + 4sm + 4m (Table 3 , Fig. 2C ).
Morphological description of the studied material: plant 4-6 cm high, wooly. Globose bulbs, small (7-8 mm) with brown tunics. 2 filiform radical leaves, longer than inflorescence (7-10 cm). Stem densely hairy, showing 2 altern hairy cauline leaves (3-4 mm wide at the base). Bract 1, hairy (7-15 mm long, 1 mm wide). Inflorescence with 1-4 flowers. Pedicels 0,8 cm long. Oblong-lanceolate perianth segments, subobtuse, 10-13 mm long, 3-4 mm wide, pubescent.
Gagea granatellii -The chromosome complement of the studied plants has revealed to be triploid, 2n = 36 ( Fig. 4B ).
Because of the average quality of metaphasic plates, we were not able to build the idiogram for this taxon.
Morphological description of the studied material: plant 4-10 cm high, pubescent. Globose bulbs, of medium size (10-12 mm) with reddish -brown tunics, surrounded by recurved roots, often thickened (up to 1 mm). Radical leaves 2, linear (3-5 mm wide), longer than inflorescence (7-20 cm). Pubescent stem, showing 2-118 PERUZZI Krym (TERRACCIANO 1906; RICHARDSON 1980; PIGNATTI 1982) .
In Italy this species rarely occurs only in few places in Apulia (ANZALONE 1991), Basilicata, Calabria, Sicily and Sardinia (Tison, pers. comm.) .
The chromosome number 2n = 36 is the first report for this species. et al., 1984 Macedonia SOPOVA et al., 1984a Sweden WEIMARCK, 1963 Slovakia MURIN, 1976 Sweden WEIMARCK, 1963 Czech Republic KUBAT, 1970 Czech Republic WITTENBERGER, 1970 Slovakia MEˇSICˇEK and HROUDA, 1974 Poland POGAN et al., 1980 Central Asia DAVLIANIDZE and LEVICHEV, 1987 Table 4 (1) For nomenclatural notes on this taxon, see BAYER and LÒPEZ GONZALEZ (1989) (2) For recent revisions of G. lutea and G. pratensis group, see TISON (1997) (3) The basyonim of this species was recently lectotypified (CUCCUINI and LUCCIOLI 1995) (4) For nomenclatural notes on this taxon, see SCHWARZ (1949) Gagea foliosa (J. and C. Presl) J.A. and J.H. Schultes, Syst. Veg. 7: 1703 (1829).
Bas.: Ornithogalum foliosum J. and C. Presl, Delic. Prag.: 149 (1822) .
Typus: Sicily, "in umbrosis nemorosis ai Polizzi nello bosco dei nucelli, Nebrodum, VI/1817, Presl (PR, designated by PASCHER 1906) .
Iconographia selecta: Pascher, Beih. Bot. Centralbl. 20(2): 79 (1906); Tison, Le Monde des Plantes 462: 5 (1998).
Distribution: Central Mediterranean area (Tison, pers. comm.) . Up to now this unit was known in Italy for Apulia, Basilicata, Sardinia and Sicily (PIGNATTI 1982 BRILLI-CATTARINI and GUBELLINI (1987) is to refer to G. villosa.
This taxon is new for Calabrian flora. G. chrysantha and G. foliosa, considered as very closely related (RICHARDSON 1980) and growing in Calabria near in the same areas, are well karyologically distinct for the features of the idiograms (Fig. 2) , such as the occurrence in the first of three chromosomes of terminal type (sensu lato) in more respect to the latter. G. foliosa shows a little longer haploid idiogram (25,61 µm instead of 24,94 µm). The two taxa are rather morphologically distinct too, mainly by features of the cauline leaves (generally altern, glabrous in G. chrysantha; always sub opposite, larger and subciliate in G. foliosa). So, G. chrysantha and G. foliosa are two triploid units very similar but which deserve to keep separated, both for morphological and karyological reasons.
Gagea bohemica ( 455: 16 (1996) .
Distribution: Europe, Anatolia and Israel (KHINKOVA 1971; RICHARDSON 1980; ROGERS 1980; SLATER 1980; RIX and WOODS 1981; NETIEN 1982; PAGE 1982; FISCHER 1985; DELAIGUE 1991) . PIGNATTI (1982) affirms that in Italy only G. busambarensis (Tineo) Parl. would be present, and that G. bohemica would be not part of our flora. According to other researchers (MARCENÒ and COLOMBO 1978; ANZALONE 1991; TISON 1996) , G. busambarensis is a very localized endemic of Rocca Busambra in Sicily, characterized by peculiar features such as 5 basal leaves (instead of 2) and scape completely without leaves (instead of 2-3); in Sardinia and Corsica it is present G. bohemica var. corsica (Jord. et Fourr.) Rouy, distinct for exiles characteristics; while all the other peninsular stations are to refer to G. saxatilis (Mert. et Koch) J.A. and J.H. Schultes.
G. saxatilis, was considered to more resumptions as a good species (RICHARDSON 1980; TISON 1996; REYNAUD and TISON 1997) , or subspecies of G. bohemica (BAYER and LOPEZ GONZALEZ 1988; ANZALONE 1991; BAYER and LOPEZ GON-ZALEZ 1991; TISON 1998) ; according to HEYN and DAFNI (1977) , RIX and WOODS (1981) and some recent studies in publication (Tison, pers. comm.) this unit cannot be kept certainly distinguished from G. bohemica. We prefer therefore to assign to the specimens from us studied the simple varietale rank, used already at the time of the description of the basionym (MERTENS and KOCH 1826) . In Sicily, on the Madonie and Etna (GIA-RDINA 1999) mounts it is present also G. nebrodensis (Tod.) Nym., already synonymized by PAR-LATORE (1826) with G. saxatilis.
-var. saxatilis (Mert. and Koch.) Fiori, Nuova Fl. Anal. It. 1: 254 (1923 . Terracc., Bull. Herb. Boiss. sèr. 2, 6: 112 (1906) ; Gagea bohemica (Zauschner) J.A. and J.H. Schultes subsp. saxatilis (Mert. and Koch) Ascherson and Graebner, Synopsis 3: 74-92 (1905-1907) ; Gagea bohemica (Zauschner) J.A. and J.H. Schultes subsp. nebrodensis (Tod. ex Guss.) I. B. K. Richardson, Bot. Jour. Linn. Soc. 76: 356 (1978) .
Iconographia selecta: Heyn and Dafni, Israel Jour. Bot. 26: 18 (1977) , Tison, Le Monde des Plantes 455: 16 (1996) .
Distribution: in Italy this species rarely occurs from Central Appennines to Pollino Massif (PIG-NATTI 1982; CONTI et al. 1998 CONTI et al. , 1990 ANZALONE 1991) and Sicily.
For G. bohemica s.l. the chromosome number 2n = 48 was already known in plants from Spain and Macedonia, together with 2n = 24 in material from Israel and France, 2n = 36 in plants from Corsica and France, 2n = 60 in specimens from locus classicus of G. bohemica s.s. and Galles (Table 4 ).
Therefore, this species represents a classical example of an euploid series, showing all the levels of ploidy between 2x and 5x.
The haploid idiogram of this species shows a pattern rather close to the one of G. foliosa (cfr. Fig.  2) , except for some chromosome, which is of median type in the latter and of submedian type in G. bohemica var. saxatilis, and the shorter total lenght of haploid idiogram of the latter (22,44 µm).
According to MERTENS and KOCH (1826), RICHARDSON (1980) , TISON (1996) , G. bohemica var. saxatilis is distinguished from G. bohemica s.s. for the small size of flowers, the bigger size of the scape, some features of the ovary (trunked at the apex instead of subcordate).
In the Balkans occurs G. peduncularis (J. and C. Presl) Pascher, a species which, on the basis of the basyonim's protologue (PRESL and PRESL 1822) and literature (ANDERSSON 1991) appear to be very similar with G. bohemica, distinct by the longer pedicels (more than 2 cm); its chromosome number is still unknown. 74-92 (1905-1907) .
Iconographia selecta: Tison, Le Monde des Plantes 462: 3-5 (1998).
Distribution: Steno -Mediterranean region, from Greece (ANDERSSON 1991; with some doubt) and Italy westwards to Marocco and Algerie (TISON 1998) .
This species occurs in Italy in the Thyrrenian islands, Apulia and Basilicata (PIGNATTI 1982) . The presence of this taxon in Calabria was already reported by TERRACCIANO (1891) for the Pollino area.
For this species was reported until now only the chromosome number 2n = 24 (Table 4) .
G. granatellii is easily distinguished from the similar G. villosa by the presence of several cauline leaves, the lower ones with subterranean insertion, the bulb surrounded by recurved roots, the phenology (flowering time anticipated of about 1 month). By a karyological point of view, the first taxon is diploid and triploid, while the latter is always tetra-penta-or hexaploid (Table 4 ). G. granatellii is distinct from G. foliosa too by the occurrence of bulbils. G. x luberonensis Tison, an hybrid between G. bohemica and G. granatellii was recently indentified (TISON 1996a) and described (TISON 1998a) for France, confirming the complex systematic situation inside the sect. Foliatae.
The checklist presented (Table 4) shows all the species of the genus Gagea, which have been karyologically studied, in alphabetical order. There are 204 records referring to 95 taxa (84 species and 11 infraspecific taxa). Total of different chromosome counts (considering two or more cytotypes for some units) is 125. The basic number is x = 12. 55 taxa show 2x complement (57,8%) of which 36 are exclusively diploid (2n = 24); 17 taxa show 3x complement (17,9%) of which 10 are exclusively triploid (2n = 36); 26 taxa show 4x complement (27,3%) of which 13 are exclusively tetraploid (2n = 48); 7 taxa show 5x complement (7,3%) of which 2 are exclusively pentaploid (2n = 60); 5 taxa show 6x complement (5,3%) of which 3 are exclusively exaploid (2n = 72); 2 taxa (2,1%) are probably 7x (2n = ca. 80, ca. 90); 1 taxon (1%) is 8x (2n = 96), 10 taxa show aneuploidy or aploidy (10,5%) of which only 6 are exclusively aneuploid (2n = 18; 2n = 102-106).
37,8% of the considered taxa are diploid, 10.6% triploid, 13,7% tetraploid, 2,2% pentaploid, 3,1% hexaploid, 1% are heptaploid, 1% octoploid, 6,3% aneuploid, 24,3% show two or more cytotypes (representing more or less completely euploid series) or very rare possibility of aneuploidy/aploidy phenomena.
The highest chromosome number occurs in G. spathacea (Hayne) Salisb. (2n = 106), while the lowest (excluding a probable case of aploidy 2n = 12 in G. lutea (L.) Ker-Gawler) occurs in G. chomutovae Pascher, G. carinata Levichev, G. fedschenkoana Pascher, G. ferganica Levichev, G. schachimardanica Levichev (2n = 18) .
Most of the diploid species occur in Central -Western Asia and belong to the subgenus Hornungia (sect. Platyspermum Boiss.), allowing us hypothesize that this taxon is the most primitive.
This study allowed us to definitely establish the basic number of the genus Gagea (x = 12), which for some authors (i. e. REYNAUD et al. 1993) would be x = 6.
From the analysis of the checklist of karyological data, we assume that almost halves studied taxa are diploid, or show diploid populations, the aneuploidy is rare, while the presence of triploids, tetraploids or more or less partial euploid series is enough frequent.
Both the subgenera Hornungia and Gagea probably originated in Central -Western Asia, and have subsequently colonized, often thanks to massive phenomena of polyploidization, the most western territories of the Eurasiatic continent and Northern Africa.
